Objectives: Primary pathology board certification has been correlated with senior resident in-service examination (RISE) performance. We describe our success with an annual, month-long review series.
Results: Significant improvement was noted in the grand total, anatomic pathology section average, clinical pathology section average, and transfusion medicine section. Although not statistically significant, improvement was noted on the cytopathology and clinical chemistry sections. There was no significant difference in scores in hematopathology, molecular pathology, and the special topics section average. In addition, improvement in primary pathology board certification rates was also noted.
Conclusions: Institution of a month-long RISE review series demonstrated improved overall performance within our training program. The success could easily be replicated in any training program without significant disruption to an annual didactic series.
The annual American Society for Clinical Pathology resident in-service examination (RISE)
1 is a valuable tool used nationally to evaluate medical knowledge and assess trainees' progress throughout residency. In addition, resident performance in the latter years of residency has been shown to correlate with primary board certification. 2 As such, many programs seek strategies to improve resident performance and board pass rate. Herein, we describe our experience with an annual, month-long review series, instituted in 2013, designed to highlight important high-yield concepts in each pathology subspecialty.
Materials and Methods
Beginning in 2013, a month-long RISE review series was held during February and March in lieu of typical morning resident didactics, which all residents are expected to attend, with the purpose of emphasizing important, high-yield topics in each subspecialty. Typical resident education consists of daily hour-long morning didactics in both anatomic pathology (AP) and clinical pathology (CP) topics with a general 2-year curriculum. With the exception of the addition of the RISE review series, no other changes to the resident educational activities were made in this time period.
Every morning during the review series, one to two subspecialties are covered within the hour dedicated to resident didactics, each taught by an attending with expertise in the subject. Topics include transfusion medicine, clinical chemistry, microbiology, molecular pathology, cytology, hematopathology, forensic pathology, and most surgical pathology subspecialties (eg, genitourinary, breast, head and neck, soft tissue). The format of the review is at the discretion of the attending and includes a review of deficiencies noted on the previous year's program performance report, audience response quizzes and Jeopardy, and general overviews such as "blood banking in 56 slides" Table 1 .
Aggregate program RISE performance data were gathered for 3 years prior to and 3 years following initiation of the review series Table 2 . Primary AP and CP board certification rates for each graduating class over the same time period were also collected. In addition, postgraduate year level, graduation year, and mean United States Medical Licensing Examination (USMLE) Step 1 and 2 Clinical Knowledge scores for residents participating in each RISE were obtained and served as covariates to control for incoming knowledge and test-taking ability, as Kay et al 3 demonstrated a correlation between poor performance on USMLE Step 1 and Internal Medicine Board scores. All procedures were approved by the institutional review board at the Medical University of South Carolina. Computed summary statistics are presented as least squares mean and standard error, estimated in linear models controlling for relevant covariates. To assess the effect of the review series, the aforementioned linear model was used. All analyses were performed using SAS version 9.4 (SAS Institute, Cary, NC). Statistical significance was assessed at a ¼ .05.
Results
Following the review series, improvement in RISE performance was documented Table 3 in the grand total, AP section average, CP section average, and transfusion medicine section. Although not statistically significant, improvement was noted on most other individual sections, with cytopathology and clinical chemistry sections showing the greatest gains. In addition, the surgical pathology section scores improved from below to above the national average. Interestingly, hematopathology, molecular pathology, and the special topics section average had lower scores following the review series, although this was not statistically significant. In addition, we have noted an improvement in primary certification rates Figure 1 . Although a small sample size with typically five to six graduating residents each year, the AP certification mean has increased from 88% (prereview series, n ¼ 17) to 100% (postreview series, n ¼ 16), while the CP certification mean has increased from 88% (prereview series, n ¼ 17) to 93% (postreview series, n ¼ 16).
Discussion
While in-service examinations generally serve to assess resident knowledge and progression throughout residency, a particular resident or program's in-service examination performance may also play other important roles. Aggregate program performance may be used, in part, to judge the quality and effectiveness of resident recruitment and education, while individual performance, although generally uncommon within pathology, may be used in promotion, remediation, retention, and permission to moonlight. At our institution, typically each resident's performance is discussed at his or her subsequent semiannual review with the program director, associate program director, and the resident's chosen faculty mentor in attendance. Punitive measures have never been placed on residents due to individual or group performance, although individual results have been used to help residents develop a personalized study plan. Likewise, group performance in individual sections has been used by the faculty to highlight opportunities for improvement in educating residents in those disciplines.
Across specialties, in-service examination performance generally correlates with board certification. [4] [5] [6] [7] [8] [9] While knowledge of mitigating and exacerbating factors may be helpful, many program directors and educators seek specific interventions that will improve resident inservice and certification examination performance. Within the general surgery education literature, statistically significant improvement in resident performance was noted after the following interventions: mock in-service examination, increased resident ownership of a structured curriculum, review question completion, direct faculty involvement, protected educational time, 12 and mandatory remedial programs. 13 To our knowledge, no interventions among pathology residents have been previously described. The institution of the annual RISE review series has been both subjectively and objectively successful. Although not documented in a formal postparticipation evaluation or survey, residents enjoy the fast-paced, high-yield review sessions, and since the teaching responsibilities are distributed throughout the faculty, the time and effort required are not overwhelmingly burdensome. Objectively, statistically significant improvement in performance was noted in the grand total, AP section average, and CP section average, which likely represent the best simulation of the AP and CP certification examinations, respectively. Improved performance was also noted within eight (80%) of the 10 sections, which represent the majority of pathology subspecialties. Although molecular pathology and hematopathology demonstrated a slight decrease in performance, which affected the special topics average, both were among the top five highest performing sections prior to the review series, perhaps leaving less room for improvement.
In addition to the noted improvement in RISE performance, residents receive distinct educational benefits based on their level of training. While senior residents find this review series very helpful as a summation in preparation for board examinations, first-and second-year residents are exposed to high-yield information relating to services on which they have yet to rotate. These tidbits may prove useful when covering call or interfacing between pathology services. Regardless of the level of resident training, the adage "Repetition is the mother of all learning" certainly holds true.
Conclusion
Institution of a month-long RISE review series demonstrated improved performance within our training program, both overall and within most sections, excluding molecular pathology and hematopathology. Furthermore, the review series has been well received by trainees and attendings, with most sessions emphasizing high-yield material in a fun, interactive environment. The success of this review series could easily be replicated in any training program without disruption to an annual didactic series.
